Introduction
In 1898, Patrick Manson, a British doctor, defined tropical diseases as a range of illnesses caused by microorganisms that required certain climatic conditions during their extracorporeal phase for their survival, or that depended on the action of intermediate hosts serving as vectors for their propagation.
These conditions were present in areas with tropical climate. 1 However, the notion of tropics must not be understood only as a physical or geographical space, but also as a concept, a process of otherness in which the Europeans characterized regions politically and culturally different from Europe, as well as an environment that is different from the temperate climate areas. 2 Tropical medicine was developed as a subdivision of the medical knowledge at the turn of the nineteenth to the twentieth century, in a historical context marked by the outset of microbiology and by the European imperialist agenda through the intensification of its domain over the African continent, which was almost completely divided into colonies controlled by European countries. 3 The competition for colonial areas in Africa was a tough one, and the European nations with scarce military and economic resources, such as Portugal, were at risk of losing their colonial territories to countries with increased military and industrial resources. After Brazilian independence was declared, Portugal tried to build a major colonial empire from its colonies in Africa. However, at the end of the nineteenth century, the intentions of Portugal collided with the increasing interest of the other European potencies regarding Africa, and the outcome was unfavorable to Portugal, such as in the 1890's British ultimatum that frustrated the Portuguese dream of uniting Angola and Mozambique into a single territory, a project that became known as the Rose-Coloured Map. 4 Despite its unsuccessful attempt to significantly increase its colonial domains, Portugal maintained important African territories -Angola, Mozambique, Guinea, Cape Verde and São Tomé and Principein spite of having scarce and limited resources. This situation increased the interests of the major powers and the Lusitanian overseas territory was the target of partition projects between Britain and Germany in 1898 and 1913. 5 The "Scramble for Africa" and the European domain imposed by means of violence and coercion against the native populations were also ruled by the control of diseases that jeopardized the feasibility of colonial empires by raising difficulties to European settlements and by producing casualties in the native population used as cheap manpower for economic activities such as the 4 Maria Teresa Pinto Coelho, Apocalipse e Regeneração: o Ultimatum e a Mitologia da Pátria na Literatura Finissecular (Lisbon: Cosmos, 1996), 44-47. 5 Valentim Alexandre, Velho Brasil novas Áfricas: Portugal e o Império, 1808 -1975 (Porto: Afrontamentos, 2000 . extraction of rubber, ivory and minerals. 6 Changes to environment caused by human intervention affected the ecological balance and increased the contact between human, vectors and parasites, which represented a risk of epidemic outbreaks. 7 That was the case of the sleeping sickness that, from 1900 to 1920, decimated hundreds of thousands of Africans whose bodies were weakened by exhaustive labor and hunger caused by the European exploitation. 8 However, until the beginning of the twentieth century, the etiology of the dreaded sleeping sickness, a chronic disease that caused the death of its victims after long periods of uncontrollable somnolence, was still not known.
Portugal, a country intending to consolidate its colonial territories before its stronger opponents, sent the first scientific mission group to Africa to study the causes of the disease in 1901. 9 The mission group was composed of Portuguese bacteriologists who examined twenty-seven sick people in Angola and Príncipe Island, and it was concluded that the disease was a meningoencephalitis of microbial nature. 10 One of the professors at the abovementioned school, Ayres Kopke, Chair in the Bacteriology and Parasitology department, became internationally known in 1905 for his researches on the use of atoxil, an arsenic compound synthesized in 1859 by the French Chemist Antoine Béchamp, 14 for the treatment of sleeping sickness. Kopke recommended administering the drug via subcutaneous injections at maximum doses of fifteen cubic centimeters diluted in aqueous solution. 15 The use of atoxil, which could lead to blindness, was deemed to be effective for trypanosome destruction while it remained in the bloodstream; however, its effects were innocuous when the disease reached the Central Nervous System through the cerebrospinal fluid. At this stage of the disease, the sick person was inevitably going to die.
Forced labor at cocoa farms (roças)
In August 1904, Annibal Correia Mendes, a Portuguese doctor serving in Angola, left Luanda for a short expedition in some villages, including:
Golungo Alto, Dondo, Ambaca, Massangano and Lucalla, to capture specimens of tsetse flies in the regions that were most affected by the sleeping sickness in Angola, villages located in the vicinities of the Cuanza River, a common route for merchants, soldiers and groups of serviçais (the contract labourers, hired to replace the slaves). 16 Throughout the journey, I've seen a number of grey-colored flies of the genus Glossina. Some of them entered the marching convoy and a travel mate, who was conducting the Malange railway, was bitten on the neck by a fly that was caught by us and that, upon a quick and very superficial examination, seemed to belong to the palpalis species.
The number of tsetse flies is abundant on the way between Cassualalla and Dondo, a six hours journey by hammock (a net carried on the back of black workers). The flies never ceased to land on the net and on the back of the carriers, who, from time to time, were obliged to hit the palm of their hands against their backs to scare the flies off, thus smashing some of the ones that were full of freshly sucked blood […] . From Dongo I went to Massangano, a village located at the right margin of the Cuanza, going down the river using a dory. Throughout the trip I was bothered by the tsetse flies that constantly invaded the boat, especially when I got closer to the margins. 17 imposed to the native people from the colonies in Africa the moral obligation to work, and the Portuguese government could force them to do so if they did not volunteer. 20 According to the Europeans, labor was a tool to civilize "uncivilized people"; consequently, forcing the native people to work, following a discipline dictated by the colonizers, led to a series of arbitrariness, such as extensive and exhaustive working hours, filthy accommodations, very low wages and a number of punishments going from paddling to cavalo marinhoa whip made of hippo leatherconditions that debilitated the native people and exposed them to local diseases. 21 Labor was also considered to be a punishment to people convicted of crimes. It is said that one of the reasons of the Luso-Ovimbundu war of 1902 in Angola were the traps set by the Portuguese to capture the native people and submit them to forced labor. These ambushes worked like this: some Portuguese merchants or soldiers pretended to drop bottles of sugar-cane rum or powder barrels and, when getting close to these supposedly dropped items, the native people were taken by surprise and convicted of theft. 22 The use of local manpower was also justified by the racism present at that time, where the supposed inability of the European white man to adapt to the African weather contrasted with the robust bodies of the black men who, according to the colonizers, were born to work hard under the supervision of the white man:
The black man shall always bear the burden of carrying out all labors demanding a high energy consumption and that must be performed under the sunlight, facing the multiple physical and animated agents polluting the environment; the reason is that the black man has organic characteristics and immunities that preserve and protect him, while the white man, dislocated from his place and by the unique conditions of his race, finds himself unprotected and exposed to the aggressiveness of these multiple enemies, which do not cease to harass and almost always end up defeating him. In Africa, the white man will always be in charge of the supervision and 21 execution of all activities demanding a high level of intelligence and less energy, more competence and less exposure. 23 The roças, plantations of coffee or cocoa in São Tomé and Príncipe, were eager importers of manpower and absorbed a significant part of the contingent from Angola, especially from the districts of Benguela and Luanda, but also from Cape Verde, Mozambique, India and even Chinese people from Macau were brought to the small archipelago. 24 Cocoa and coffee turned the two small islands into the most profitable colony of Portugal from 1880 to 1914. 25 A total production of 260,893 tons, recorded between 1904 and 1912, placed São Tomé and Príncipe as the second major producer of cocoa worldwide, only behind the Republic of Ecuador, and the wealth produced by forced labor fed the feasts at luxurious halls offered to the finest members of the Lisbon society by the aristocracy of São Tomé. 26 The opulence these owners, called roceiros, used to show on the streets of the Portuguese capital was so great that the expression "having cocoa" became a synonym of having (a lot of) money.
In these islands, these blessed farmlands, these cultures of tropical flora prospered, resulting in 8,323,000 kg of cocoa in the market value of 2,132 Portuguese contos, with a higher chance of increasing, not including 2,000,000 kg of coffee and other agricultural products, which make this territory in São Tomé and Príncipe the first plantation colony in the whole equatorial Africa and a true promised land where, I repeat, fortunes have been madethank God. 27 Since this archipelago has historically been a relevant port for sea routes between the African continent, Brazil and Europe, this traffic is believed to have led to the islands specimens of Glossina palpalis, this explanation was defended by the islanders who called the tsetse the "Gabon fly", a geographic reference to the continent location that was the closest one to São Tomé and Príncipe.
The cocoa trees at Príncipe island were planted at low altitudes (between one hundred and three hundred meters above sea level) with other trees that provided shadow and humidity in opposition to the intense winds and the scorching heat, which are not propitious for growing fruits. However, these conditions were also optimal for the survival and reproduction of the tsetse flies. 28 In addition to the propitious environment for the flies which was involuntarily created by men, the constant shipment of serviçais from endemic Angolan regions to work at cocoa farms in a small island where the tsetse flies proliferated resulted in a severe epidemic of the sleeping sickness.
Most of the population at Príncipe Island consisted of serviçais, who, in 1913, accounted for 3,438 individuals of a total population of 4,938 individuals. 29 The Serviçais were used in domestic or agricultural tasks at the 27 To check the time trypanosomes took to reappear in peripheral blood after the injection of single and successively increasing doses of atoxil of three decigrams to one gram.
We have singled out eight sick people who presented trypanosomes in their blood and who had not previously taken atoxil. Three decigrams of atoxil were injected in the first subject; four decigrams in the second one and so on, with the last subject (number eight) receiving one gram of atoxil. […] It must be observed that, except for the subject who received three decigrams, an eight-year-old child, all other subjects were adults.
Based on this experiment, it is concluded that the time trypanosomes take to reappear in the peripheral blood after a single injection of atoxil is not related to the injected dose. Therefore, the subject who received four decigrams remained twenty days free of trypanosomes in the blood, while the subjects who received seven decigrams and one gram experienced the reappearance of trypanosomes eleven days after the injection. 32 Doctors also observed trypanosomes in several mammals in the island (such as dogs, oxen and mules) and reported potentialities of Maldonado's method for capturing tsetse flies. This method was developed by the manager of the roça Sundy, Ângelo de Bulhões Maldonado, after observing the movement of the flies on the backs of workers who were weeding, a task carried out in a standing position while the torso is inclined, and the preference of the tsetse flies to land on darker fabrics. Thus, Maldonado determined that his serviçais should wear black cloths embedded in a sticky substance, produced from palm oil and pine tree resin, over their backs which would serve to capture the flies that landed on the trap. According to the inventor of the method, 28,692 flies were captured and killed in 1906, between April and September. 33 Despite the study's mission, which ended in September 1908, the number of deaths due to the disease continued growing, with a total of 682 deaths between 1908 and 1911. For a wider period, from 1902 to 1913, human trypanosomiasis accounted for the death of 2,525 people in Príncipe Island. 34 Since the island depended on the importation of forced labor, this high mortality rate represented human and economic losses. The situation was deemed to be an alarming one and leaving the island was considered an option. 35 The sea transportation of the indigenous people from other Portuguese colonies to Príncipe Island and the labor conditions at the roças also led to complaints in Europe regarding the small difference between the classes of Although during our visit a few serviçais were for the first time allowed to return to the mainland, the whole system of "recruiting" slaves in the interior of Angola remains absolutely unchanged, and, needless to say, it is here that the root of the evil lies. [...] In ceasing for the time being to buy cocoa from these Portuguese islands, the English firms do so with no personal or international prejudice. They will be the first to welcome reforms that are downright and sincere. [...] I understand and sympathize with the patriotism of the Portuguese which resents the interference of another nation in the affairs of his country. But the progress of modern education, and the whole trend of modern thought, make it impossible for any one nation to put back the march of progress in the treatment of subject races which modern standards of right demand, without coming into conflict with the irresistible force of international public opinion. 39 Although the Portuguese press reacted to the boycott by accusing Great Britain of trying to damage the economy of Portugal, which was partially based on the cocoa from São Tomé, and on the fact that abuses against the native populations had also been reported in other European colonies, 40 slavery cover ups and the severe health problems related to the sleeping sickness led to questioning the "civilizing mission" of Portugal in Africa and put the country in a delicate position regarding the dispute for territories in the African setting. 41 It was in this historical context that the campaign for the eradication of tsetse flies in Príncipe island was initiated in 1911:
With the exportation of cocoa and coffee from São Tomé reaching extraordinarily high numbers in recent times, the ruthless war our competitors have brought against such exportation, the results of slavery on its traditions as a stain, and the ghost of the sleeping sickness, the maculo [a diarrheic disease] and the ancylostomiasis infesting it sum up to the emigration problem under its multiple aspects (in Angola, Mozambique and Cape Verde), all of which contribute to the importance of this province, not only under a humanitarian and political point of view, but also for all of those who are patriotically interested sans parti pris, nor with a speculative aim, regarding the colonial issues. 42
Campaign against the sleeping sickness, 1911-1914
In February 1911, by initiative of the colonial government of São Tomé and Príncipe, the owners of the lands were obliged to proceed with the weeding and deforestation of their properties, pig farming was strictly forbidden on the island, metallic nets should be installed on the doors and windows of houses, serviçais should wear light-colored clothes completely covering their bodies, from head to toe, and all people who were bitten by Glossina palpalis were obliged to receive atoxil injections. As of that moment, the actions adopted 41 Mr. Bernardino Roque: -Mr. President, this small change introduced by the committee of the Colonies is due to the following: the legislative bill states that repatriation must be carried out by the landlords at the end of the second year. This is undebatable. However, in some cases it may not be possible for the repatriation to occur in the end of the second year; the serviçais might not be in proper conditions to be repatriated. Let us suppose that the exams conducted in those serviçais who were part of the brigade indicate the presence of trypanosome in their blood; those serviçais should not return to their homelands as they would transmit the disease, provided that tsetse flies were present on that location. Therefore, the legislative bill should not restrictedly determine that repatriation should occur at the end of the second year; repatriation should occur when the test results are negative, when a second and a third tests determine the servant is not struck by the sleeping sickness. Repatriation must not occur if the servant is struck by the disease. 43 The metropolis had also approved the creation of an official brigade theoretically composed of three hundred serviçais, which was submitted to a technical director to continue the sanitation services such as the hunt for flies, swamp drainage and land cleaning. A new medical mission team was sent to Príncipe Island; its main objective was to coordinate the health services that Although the geography of Príncipe Island, a small portion of land of one hundred and thirty-six square kilometers surrounded by the waters of the Gulf of Guinea, favored the medical mission by allowing a stricter health control on the island, its services were not limited to a linear sequence of successful events, but rather they were permeated by resistances and difficulties.
One of the first obstacles was the lack of manpower to form the official brigade, which started its services in February 1911 with forty-three men who were primarily recruited among war prisoners and convicts in São Tomé, Angola and India. The number of subjects employed in this brigade slowly increased throughout the years, reaching one hundred subjects in June 1911, and the number required by law of three hundred subjects was only reached in April 1914. 44 In addition, the personnel used in the combat against Glossina palpalis were not always subordinate to the authority of their superiors; it was quite the opposite, insubordination to the orders from captains and attempts of murder against Bruto da Costa were frequent. In some cases of insubordination, the doctor authorized the use of military force against the rebels, which resulted in bloodshed: [.. .] there I went to face the rebels, and when getting closer to the settlement, I started hearing battle cries followed by a gloomy drumming in a regular rhythm that was both wild and frightening. It was a call to war, to which all men were sugar-cane rum drunk and looking more like beasts than human beings. It looked like hell! [...] I told the soldiers to protect the only two entrances to the settlement and to fire warning shots to the air; at that time the rebels were already landing powerful strokes with axes against the doors of the captains to force their entry. I screamed for the captains, who, after being helped, left their homes and engaged in a fight during which I was forced to tell the soldiers to shoot the rebels. 45 The combat against the sleeping sickness focused primarily on the destruction of the habitat of the fly; thus, the brigade personnel was mobilized to swamp draining, deforestation, and destruction of the herbaceous and shrubby vegetation, especially capoeirões (clumps of herbaceous plants in which creepers almost always predominated). The plants found next to riverbanks were also destroyed by means of axes and forest fires set by the official brigade personnel:
Deforestation was carried out following a certain method and guidance: trees were cut down from thirty to thirty meters, unless insufficient clearings for the sunrays to hit the ground were observed after cleaning the lands. In that case, some more trees were cut down so that the local temperature was high, thus being harmful to the tsetse flies. Creepers, which formed capoeirões climbing trees and shrubs, were destroyed, with their roots and the roots of shrubs being burned. A higher number of trees were cut down next to riverbanks and swamps. 46 At an island with such an exuberant plant life with cocoa trees, mulberry trees, breadfruit trees and palm trees, deforestation should be done while preserving species which fruits and wood had economic value, such as the African oil palm trees, and especially, the cocoa trees. During the campaign, more than fifteen square kilometers or 11% of the total area of the island were deforested. 47 According to the law, and under the risk of receiving a penalty, every landowner was responsible for cleaning his lands. However, the laws exempted landowners who had a low number of serviçais from the costs of such operations; therefore, several landowners released their serviçais in order to not bear with the costs of weeding, transferring them to the official brigade. The resulting reports constantly accused the native owners of negligence and passivity regarding the services rendered:
With rare exceptions, the native people did not take care of their properties, showing their natural indolence, which increased when landowners became aware that they did not have to pay for any of the services rendered by the brigade if they did not have workers in their properties. It is extraordinary that the members of the native league did not explain to the less educated countrymen the need to eradicate the sleeping sickness, thus avoiding the annihilation of their race. The indigenous people showed only an unhealthy indifference. 48 It must be observed that the criticisms made by the Portuguese doctors regarding the local inhabitants of an African colony must be observed under a eliminated, the flies would not return to those places, even if its vegetation grew again. 51 Therefore, other action taken to eradicate the tsetse flies on the island consisted in eliminating some mammals, especially pigs. 52 Since pig farming was prohibited in Príncipe island, many corral owners decided to release their animals, which sought shelter in the forests after being set free and hunted down by the brigade.
It is known that the flies seek shelter in dark humid places inhabited by animals, especially pigs, which allow a considerable number of flies to land on them without reacting to their bites and transport the flies for long distances. In addition to transporting the flies, pigs also feed them since flies are hematophagous. We have once seen thirty flies full of blood attached to a dead pig and, whenever pigs are shot to death, according to the information provided by the first captain of the brigade, some flies are found attached to their bodies. 53 But pigs were not the only target of the health campaign: from 1911 to 1914, approximately twenty-five hundred swines, two thousand stray dogs and two thousand African civets were killed. 54 The extermination of animals in endemic areas of the tsetse flies was recommended at that time as an effective prophylactic measure against the sleeping sickness, since the Europeans argued that wild animals could serve as reservoirs of trypanosomes and as food for the flies. 55 However, African civets did not seem to be associated with the epidemiology of the disease, which did not prevent their sacrifice as a "precaution". 51 It does not seem that the flies, maybe due to the smell of these carnivores, have any preference for their blood; tsetse flies have never been seen sucking blood from them, and, in hundreds of tests, these animals have never been seen carrying trypanosomes that were locally transmitted by the Glossina palpalis. 56 Maldonado's method was used as a supplementary measure to the actions taken by the brigade; however, since the original slime recipe dried too fast, it was replaced by an imported British product. Its usage in the elimination of tsetse flies required some attention because it could not be used in dense forest due to the risk of capturing tree leaves instead of flies. Thus, the brigade supervisors designated the most robust men to cut down the forest trees and, in open clearings, other serviçais were instructed to walk around wearing a viscous piece of cloth on their backs to capture the flies that escaped from deforestation.
The method, in spite of being useful to eliminate the flies, still had some elements that made it difficult to routinely apply it:
One of the obstacles for fully carrying out this measure was that the garment, together with the viscous cloth, limited the movements and caused increased sweating to those serviçais in charge of the heavy-duty, making them get tired really fast and forcing them to abandon these defenses; the viscous substance on the cloths should be renewed on a daily basis and their daily replacement was expensive, and after a period of time, due to the overlapping of successive layers of the product, the pieces of cloth weighed three to four pounds. 57 In spite of its severe side effects, such as vomiting, epigastric pain and blindness, and despite the criticism at the time it was employed, 58 atoxil was widely used in the men from the official brigade, who were in direct contact with the flies, and in the sick men on the island. The use of atoxil followed the 56 It must be observed that some actions adopted against the flies, such as the use of metallic nets, swamp drainage and land cleaning, also served to combat the proliferation of mosquitoes that transmitted malaria and filariasis.
Through medical tests, the people bearing the sleeping sickness were isolated at farm hospitals or at home, and treated with atoxil. The health actions taken to combat trypanosomiasis required the private farm hospitals to have technical equipment and to create nursing wards intended for isolating the sick people. 62 When tsetse flies started to become scarce at the roças, the isolation within an enclosed space was replaced by strictly prohibiting the sick people to To the cemetery a single grave begs thee! But why go, thus gathered, To such a damned, exiled land? Is it famine that tethers thee?
Embrace the most of thy youth And go much farther, go to America The land of labor and home of the free! 65 Regarding the tsetse fly, the systematic attack to its ecosystem decreased the number of flies on the island: 203,629 diptera were captured in 1911; 197,326 in 1912; 68,322 flies were killed in 1913; there were thirty-four specimens in 1914 and, from May 1914 onwards, the rate of capture was zero. 66 In June 1914, a little more than one month before the First World War started in Europe, the island was considered to be free from the tsetse fly. This was reflected by the medical literature and served to highlight the colonial presence of Portugal in Africa:
With the extinction of the sleeping disease on Príncipe island in 1914, the potential to eradicate a hematophagous arthropod in its natural environment was shown for the first time, which is still unheard of up to the current days […] Considering the circumstances appointed by us, today, thirty-eight years after such a successful mission, we can state, with no fear of being controversial, that the eradication of the sleeping sickness in Príncipe island is the culmination of the combat against hypnosis in the Portuguese territory [...] this achievement, which could not be repeated by any other nation as of the current days, represents one of the most important accomplishments in the brilliant overseas medical history of our nation. 67 Africa. In the Portuguese domains, except for Príncipe Island after 1914, tsetse flies were observed in Angola, Guinea and Mozambique. However, none of these colonies had a health campaign with the same design and effects of the one implemented in the island as of 1911: in Angola, the sleeping sickness continued resulting in casualties and, in 1916, Bruto da Costa became responsible for conducting a campaign against the flies in the district of Benguela using similar methods, but the campaign did not achieve the same result achieved in Príncipe island; in Guinea, the first mission to study the sleeping sickness was sent only in 1932, and in Mozambique, where nagana or bovine trypanosomiasis was spreading, the sleeping sickness never reached the same epidemiological dimension it reached in Angola or in Príncipe island. 68
Conclusion
This article explored the connections between the proliferation of a disease, the economic organization of an insular colony and the aspirations of a metropolis to establish itself in the colonial setting. After 1914, the health conditions regarding the sleeping sickness in Príncipe Island improved, since the damages caused by the human trypanosomiasis during the previous years required the colonial authorities to pay more attention to the proliferation sites of the tsetse fly, to the entry of people and to animal farming on the island. 
